| INTRODUC TI ON
The Wisent takes a special place in the Bison genus due to its small population size, currently estimated at about 6,083 individuals dispersed across many European countries (www.bison-ebcc.eu) . This is in contrast to other bison species which comprise populations of between 10 and 15 thousand individuals in conservation herds, besides several hundred thousand more mentioned in commercial herds (www.iucnredlist.org).
The basic threat to Wisent is the very limited gene pool of the species which is dominated by the genes of one pair of founders (Olech, 2009 ). The population is fragmented and kept in isolated herds, which limits possibilities for preserving its genetic variability, and consequently leads to inbreeding, which in turn reduces the survival and fertility of offspring. The wisent is also exposed to many diseases including tuberculosis, brucellosis and parasitic infections, which can eliminate single individuals and even entire herds (Krzysiak, Iwaniak, Kęsik-Maliszewska, Olech, & Larska, 2017) .
Programmes for protection of the Wisent "in situ" and "ex situ" have been implemented in many European countries (www.bison-ebcc.eu). A new approach, which allows us to actively protect the Wisent and help its preservation by increasing reproductive potential, is in vitro production of embryos (Duszewska, Rąpała, Trzeciak, Dąbrowski, & Piliszek, 2012) .
Studies aimed at implementation of this procedure for the Bison genus have been conducted for many years. Heretofore, only three cases resulted in production of in vitro bison embryos using oocytes matured completely in vitro (Cervantes et al., 2017; Krishnakumar, Whiteside, Elkin, & Thundathil, 2015; Thundathil et al., 2007) . In 2016, researchers from Saskatchewan University in Canada announced the birth of four wood bison calves after transfer to recipients of one frozen embryo and three fresh embryos; however, these were derived from oocytes matured in vivo (www.usask.ca).
According to the current trends of protecting and preserving the Bison genus, and also due to the special place of the Wisent as a symbol of Polish natural heritage, the objective of this study was to obtain Wisent embryos in vitro. following the elimination, immature cumulus-oocyte complexes (imCOCs) were isolated from the recovered ovaries and selected for maturation based on the system used for bovine oocytes (Blondin & Sirard, 1995) . The imCOCs were transported within 6 hr to the laboratory in a modified culture medium for in vitro maturation (TCM 199 HEPES without NaHCO 3 supplemented with 10% FBS (vol/ vol), 0.02 IU NIH-pFSH/ml, 1 μg/ml β-estradiol and 0.2 mM sodium pyruvate, 0.2 mg/ml streptomycin and 250 IU/ml penicillin, pH 7.4) at 38.5°C in a thermos flask. In the laboratory, imCOCs continued their maturation for the next 24 hr in TCM 199 supplemented with 10% FBS (vol/vol), 0.02 IU NIH-pFSH/ml, 1 μg/ml β-estradiol and 0.2 mM sodium pyruvate, 50 μg/ml gentamicin, pH 7.4 and cultured at 38.5°C under 5% CO 2 in humidified air.
| MATERIAL S AND ME THODS
Spermatozoa had previously been isolated from the epididymis of a male Wisent culled from another herd in Białowieża, out of the reproductive season, and frozen (Kozdrowski, Niżański, Dubiel, & Olech, 2011) . Thawed spermatozoa were capacitated by the swim-up method in 1 ml of TL stock solution for sperm capacitation (MINITUBE, Delevan, USA) with 6 mg/ml bovine serum albumin fraction V (BSA V) and 50 μg/ml gentamicin, pH 7.4. In vitro fertilization was performed in TL stock solution for fertilization (MINITUBE, Delevan, USA) supplemented with 6 mg/ml bovine serum albuminfatty acid fraction (BSA FAF), 0.2 mM sodium pyruvate, PHE (20 μM penicillamine, 10 μM hypotaurine, 1 μM epinephrine), 2 μg/ml heparin and 50 μg/ml gentamicin, pH 7.4. Spermatozoa were incubated with oocytes at a final concentration of 1 × 10 5 sperm/oocyte for 18 hr at 38.5°C under 5% CO 2 in humidified air.
The Wisent zygotes were co-cultured with Vero cells (ATCC, and this embryo (Figure 1 ) was vitrified.
| RE SULTS

| D ISCUSS I ON
In vitro production of Wisent embryos was preceded by 3 years of preliminary studies, which were required to overcome the difficulties associated with access to Wisent oocytes and spermatozoa, which is extremely poor due to the small Wisent population and the fact that only a very few female and male animals are eliminated from herds and then usually out of the reproductive season. This is because of the restrictive laws protecting this species across Europe, especially in Poland (Krasińska, Krasiński, Perzanowski, & Olech, 2014) . It should be emphasized that access to oocytes in wood and plain American bison species is higher (Cervantes et al., 2017; Krishnakumar et al., 2015; Thundathil et al., 2007) than in Wisent, from which oocytes can be collected from only 2-5 females per year.
Culled females and males are also usually old, so the competence of gametes is also low. Furthermore, the methods used for production of embryos of other bison species were not adequate for Wisent embryo production so they had to be modified for this procedure.
Firstly, oocyte maturation time had to be extended to 30 hr to allow oocytes not only to achieve nuclear maturation but also to acquire cytoplasmic competence (our unpublished data). Secondly, Wisent embryo development had to be supported by co-culture with Vero cells (our unpublished data), which supply many embryotrophic factors (Duszewska et al., 2007) . These modifications allowed us to obtain Wisent embryo in vitro; however, it should be emphasized that the methods for delivery of Wisent offspring following embryo transfer will take many years to develop considering the sparse availability of Wisent embryo recipients.
In spite of the challenges facing us, this achievement of in vitro 
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